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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Patent Application of 

LEIBER, J. et al. Atty. Ref.: 35-233 

Serial No. unknown Group: 
Filed: March 25, 2002 Examiner: 

For: DATA MEMORY 

*********** 

March 25, 2002 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

PRELIMINARY AMENDMENT 
In order to place the above-identified application in better condition for 

examination, please amend the application as follows: 

IN THE SPECIFICATION 

Please substitute the following paragraphs in the specification for corresponding 

paragraphs previously presented. A copy of the amended specification paragraphs 

showing current revisions is attached. 

Page 1, before the first hne, please insert as a separate paragraph: 
This application is the US national phase of international application 

PCT/epOO/07379 filed 31 July 2000, which designated the US. 

V 

613985 



LEIBER, J. et al. 
Serial No. unknown 

IN THE CLAIMS 

Please substitute the following amended claims for corresponding claims 
previously presented. A copy of the amended claims showing current revisions is 
attached. 

4. The data storage medium as claimed in claim 1, characterized in that the 
polymer carrier (11), which preferably comprises a polymer film (1 1), is wound spirally 
around the core (30). 

5. The data storage medium as claimed in claim 1, characterized in that the 
core (30; 40) comprises a plastic. 

7. The data storage medium as claimed in claim 5, characterized in that the 
core (30; 40) is provided with an antiscratch coating. 

8. The data storage medium as claimed in claim 1, characterized in that the 
core (30; 40) comprises a glass. 

9. The data storage medium as claimed in claim 1, characterized in that there 
is an adhesion layer (12) between each pair of adjacent polymer carrier plies (10). 

11. The data storage medium as claimed in claim 1, characterized in that the 
refractive index of the polymer carrier (11) can be changed locally by heating. 
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LEIBER, J. et al. 
Serial No. unknown 



13. The use of a data storage medium as claimed in claim 1 in conjunction with 
claim 3 in a drive which is attuned to it and comprises a read device (2) and, optionally, a 
write device (2), the read device (2) and the optional write device (2) being disposed in 
the recess (32) in the central area of the core (30) and being moved relative to the data 
storage medium (1), while the data storage medium (1) is stationary, for the purpose of 
reading and/or writing information. 
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REMARKS 



Attached hereto is a marked-up version of the changes made to the specification 
and claims by the current amendment. The attached page(s) is captioned " Version With 
Markings To Show Changes Made ." 
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1 100 North Glebe Road, 8th Floor 
Arlington, VA 22201-4714 
Telephone: (703) 816-4000 
Facsimile: (703)816-4100 



Respectfully submitted. 



NIXON & VANDERHYE P.C. 




Arthur R. Crawford 
Reg. No. 25,327 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE SPECIFICATION 

Page 1, before the first line, please insert as a separate paragraph: 
This application is the US national phase of international application 
PCT/epQ()/07379 filed 31 July 2000. which designated the US. 

IN THE CLAIMS 

4. The data storage medium as claimed in a ny of claims characterized 
in that the polymer carrier (11), which preferably comprises a polymer film (1 1), is 
wound spirally around the core (30). 

5. The data storage medium as claimed in any of claims l-te-4, characterized 
in that the core (30; 40) comprises a plastic. 

7. The data storage medium as claimed in claim 5-ep4, characterized in that 
the core (30; 40) is provided with an antiscratch coating. 

8. The data storage medium as claimed in any of claims l-te-4, characterized 
in that the core (30; 40) comprises a glass. 
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9. The data storage medium as claimed in any of claims 14©-S, characterized | 
in that there is an adhesion layer (12) between each pair of adjacent polymer carrier plies 
(10). 

1 1 . The data storage medium as claimed in an y of claims 1 to 1 0, characterized | 
in that the refractive index of the polymer carrier (11) can be changed locally by heating. 

1 3 . The use of a data storage medium as claimed in an y o f the p reced ing claims 
1 in conjunction with claim 3 in a drive which is attuned to it and comprises a read device 
(2) and, optionally, a write device (2), the read device (2) and the optional write device 
(2) being disposed in the recess (32) in the central area of the core (30) and being moved 
relative to the data storage medium (1), while the data storage medium (1) is stationary, 
for the purpose of reading and/or writing information. 
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Certification of Trans lation 



I, Georg Both of UEXKULL & STOLBERG, Patent Attorneys in Ham- 
burg, Germany, do hereby certify that I am conversant with the 
English and German languages and am a competent translator the- 
reof, and I further certify that to the best of my knowledge and 
belief the attached English language document is a true and 
correct translation of International Patent Application No. 
PCT/EPOO/07379 filed on July 31, 2000. 

Hamburg, February 20, 2002 




(G. Both) 
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Date s-borage medium 

The invention relates to a data storage medium having 
an optical information carrier which comprises a 
5 plurality of plies of a polymer carrier. 

DE 298 16 802 describes a data storage medium having an 
optical information carrier which comprises a polymer 
carrier in the form of a polymer film. Material 

10 specified for the polymer film includes polymethyl 
methacrylate, and also a polymer film which is sold by 
Beiersdorf AG under the designation "tesafilm 
kristallklar" and comprises biaxially oriented 
polypropylene. The polymer film is wound in a plurality 

15 of plies onto a core in a spiral fashion, with an 
adhesion layer being located between each pair of 
adjacent plies. Information can be written to this data 
storage medium by locally heating the polymer film by 
means of a write beam of a data drive, as a result of 

20 which the refractive index and thus the reflecting 
power (reflectivity) change locally at the interface of 
the polymer film. This can be detected by means of a 
read beam in the data drive. By focussing the write 
beam or read beam, information can be specifically 

25 written to or read from a preselected ply of the 
information carrier. The core may be optically 
transparent and may have a recess in its central area 
that serves to accommodate the read/write device of a 
data drive. The read/write device is moved relative to 

30 the data storage medium, while the data storage medium 
is stationary, so that the data storage medium need not 
be balanced to take account of a rapid rotational 
motion. 

35 In the existing data storage medium, the core is of 
polystyrene. Polystyrene is not particularly scratch- 
resistant and has a refractive index (1.59 at the 
wavelength of the read beam used) which differs 
markedly from that of the polymer film material (1.49 
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for biaxially oriented polypropylene at the wavelength 
of the read beam) . Since, when the data storage medium 
is used in a data drive whose read/write device is 
situated in the recess of the core, the wall of the 
5 core is required to transmit the read beam and write 
beam {and to do so two times during each read 
operation) , poor optical quality as a result of 
scratches, and particularly the reflection losses 
associated with the sizeable difference in refractive 
10 index, have particularly unfavorable consequences. 

It is an object of the invention to provide a data 
storage medium having an optical information carrier 
which comprises a plurality of plies of a polymer 
15 carrier, in which the disadvantages set out above and 
attributable to an inadequate core do not arise. 

This object is achieved by means of a data storage 
medium having the features of claim 1. Claim 13 relates 
20 to the use of such a data storage medium in a drive 
that is attuned to it. Advantageous embodiments of the 
invention follow from the dependent claims. 

The data storage medium of the invention has an optical 
25 information carrier which comprises a plurality of 
plies of a polymer carrier through which information 
can be read from a preselected polymer carrier ply and, 
optionally, can be written to a preselected polymer 
carrier ply. The information carrier is formed around 
30 an optically transparent core whose refractive index 
differs by less than 0.08 from the refractive index of 
the polymer carrier. These refractive indices are based 
on the light wavelength at which the optical read 
device of a drive attuned to the data storage medium 
35 operates. 



As a result of the relatively small difference in the 
refractive indices of the optical transparent core and 
of the polymer carrier, a read beam emitted by the read 
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device of a drive and transmitted by the optically 
transparent core is able to penetrate into the polymer 
carrier without being reflected too greatly at the 
interfaces between the core and the polymer carrier. 
5 Such reflections are disadvantageous since they, 
firstly, attenuate the read beam and, secondly, induce 
a severe background level which is superimposed on the 
actual read signal. Similar comments apply to a write 
beam, if the data storage medium is, optionally, 
10 disposed as a data storage medium which can be written 
by the user. The smaller the difference in the 
refractive indices, the smaller the reflections. If the 
data storage medium has one or more additional layers 
between adjacent polymer carrier plies (see below) , the 
15 refractive index of an additional layer ought also to 
differ only slightly from the refractive index of the 
polymer carrier. 

The core is preferably sleevelike or cylinderlike and 
has a recess in its central area. This reference is 
intended to embrace designs in which the periphery of 
the core is not circular in cross section but instead 
has a step, so that the core is better adapted to the 
contour of the polymer carrier plies adjacent to the 
core. This is elucidated later on below with reference 
to an embodiment example . 

The recess in the central area of the core can be 
disposed to accommodate a read device and, optionally, 
30 a write device of a drive that is attuned to the data 
storage medium. It is particularly advantageous to use 
the data storage medium in a drive which comprises a 
read device and, optionally, a write device, the read 
device and the optional write device being disposed in 
35 the recess in the central area of the core and being 
moved relative to the data storage medium, while the 
data storage medium is stationary, for the purpose of 
reading and/or writing information. In this case, there 
is no need to balance the data storage mediiam in order 



20 



25 
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to permit high rotational speeds, which has favorable 
consequences for the production costs. 

In one advantageous design of the invention, the 
5 polymer carrier, which preferably comprises a polymer 
film, is wound spirally around the core. With this kind 
of multi-ply construction of the data storage mediiim it 
is possible to obtain a very high storage density. For 
example, from 10 to 30 polymer film plies may be wound 

10 atop one another, or else a greater or lesser number. 
At a polymer film thickness of between 10 |jm and 
100 jxm, preferably below 50 |im or around 35 [om, the 
information on different polymer film plies can be 
separated from one another with good resolution by 

15 means of read/write devices which are known, for 
example, from DVD technology. It is, however, also 
conceivable for the polymer carrier, instead of being 
wound spirally around the core, to have, for example, a 
plurality of its plies, extending substantially 

20 concentrically, arranged around the core. 

The core may comprise a plastic. As the core material 
it is preferred to employ a plastic of optically high 
quality. The refractive index of the plastic material 

25 must be situated within the range of the refractive 
index of the polymer carrier. Accordingly, suitable 
examples include polymethyl methacrylate (PMMA) or a 
cycloolef inic copolymer sold by Nippon Zeon under the 
designation "Zeonex", particularly if a biaxially 

30 oriented polypropylene (BOPP; see below) polymer film 
is used for the polymer carrier. 

If the core comprises a plastic or consists entirely of 
plastic, the core is preferably provided with an 
35 antiscratch coating. Antiscratch coatings of this kind, 
which are known, for example, from spectacle optics, 
prevent, at least substantially, scratching of the 
surfaces of the core that are exposed to a read beam or 
write beam, thereby increasing the operational 
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reliability and life time of the data storage medium. 
In this case it must be ensured that the antiscratch 
coating does not result in a large shift in refractive 
index . 

5 

The core may also comprise a glass. Glasses generally 
have a better optical quality and higher scratch 
resistance than plastics. A glass core also has 
mechanical advantages, since a data storage medium 
10 having such a core is difficult to deform. One type of 
glass suitable particularly for use with a polymer 
carrier comprising biaxially oriented polypropylene is 
the glass sold by Schott under the designation "BK7". 

15 There is preferably an adhesion layer arranged between 
each pair of adjacent polymer carrier plies, in order 
to fix the polymer carrier plies to one another. An 
adhesion layer may, for example, have a thickness in 
the range between 1 jjm and 4 0 |am, preferably below 

20 25 |jm or around 2 pm. A suitable adhesion agent 
comprises, for example, an acrylate adhesive which is 
free from air bubbles and which is crosslinked, for 
example, chemically or by irradiation with UV or 
electron beams. Between adjacent polymer carrier plies 

25 it is also possible for there to be one or more layers 
having other functions or additional functions, e.g., a 
layer containing dye molecules of an absorber (see 
below) . 

30 Preferably, the refractive index of the adhesion layer 
differs only slightly from the refractive index of the 
polymer carrier, in order to minimize disruptive 
reflections of the read beam or of the write beam at a 
boundary between a polymer carrier ply and an adjacent 

35 adhesion layer. It is particularly advantageous if the 
difference in the refractive indices is less than 
0.005- Any difference in the refractive indices may, 
however, be utilized for the purpose of formatting the 
data storage medium. 
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In one preferred embodiment of the data storage medium 
of the invention, the refractive index of the polymer 
carrier can be changed locally by heating. Suitable 
material for the polymer carrier comprises, for 
5 example, a polymer film of biaxially oriented 
polypropylene (BOPP) , although other materials can also 
be used. If polypropylene, following extrusion to the 
film, is pretensioned in two planes, a high inherent 
energy is stored in the material. In the case of local 

10 heating, by means of a write beam, for example, there 
is a severe change in the material by reverse 
deformation, and this is so even when a relatively 
small amount of energy is deposited per unit area. In 
this way it is possible, for example, to achieve a 

15 change in refractive index of approximately 0.2 over an 
area for one stored information unit with a diameter or 
side length of approximately 1 (xm, and this is readily 
detectable by means of a read beam, 

20 The polymer carrier may be assigned an absorber which 
is disposed at least partly to absorb a write beam and 
to emit the generated heat at least partly, locally, to 
the polymer carrier. The absorber comprises, for 
example, dye molecules which are present, for example, 

25 in the polymer carrier or in an adhesion layer adjacent 
to the polymer carrier, and permits local heating of 
the polymer carrier, sufficient to change the 
refractive index, for a relatively low write beam 
intensity. 

30 

In the text below, the invention is elucidated further 
with reference to embodiment examples. The drawings 
show, in 

35 Figure 1, a data storage medium of the invention which 
comprises a spiral-wound polymer film, in 
diagrammatic perspective representation, 
parts of a drive attuned to the data storage 



medium being arranged in a recess in the 
central area of the data storage medium; 

Figure 2, a diagrammatic cross section through the data 
storage medium of figure 1, and 

Figure 3, a diagrammatic cross section through the 
central area of a data storage medium having 
a core whose periphery is of a different 
design from that in figure 2. 

Figure 1 shows in diagrammatic representation a data 
storage medium 1 and a read/write device 2 of a drive 
attuned to the data storage medium 1. The data storage 
medium 1 comprises a number of plies 10 of a polymer 
carrier in the form of a polymer film 11 which serves 
as information carrier and is wound spirally around an 
optically transparent core. For clarity, the core is 
not shown in figure 1; it is located within the 
innermost ply 10 and is described in more detail later 
on with reference to figure 2. For ease of 
illustration, the individual plies 10 of the polymer 
film 11 have been shown in figure 1 as concentric 
rings, although the plies 10 are formed by spiral 
winding of the polymer film 11. Between each pair of 
adjacent plies 10 of the polymer film 11 there is an 
adhesion layer 12. For reasons of clarity, the adhesion 
layers 12 have been drawn in figure 1 in an increased 
thickness which is not to scale. 

In the embodiment example, the polymer film 11 consists 
of biaxially oriented polypropylene and has been 
pretensioned in both surface directions prior to 
winding. In the embodiment example, the polymer film 11 
has a thickness of 35 (jm; other thicknesses in the 
range from 10 pm to 100 nm or even thicknesses lying 
outside of this range are likewise conceivable. The 
adhesion layers 12 are free from gas bubbles and in the 
embodiment example consist of acrylate adhesive, to 
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which an absorber dye has been admixed, at a thickness 
of 23 pm, preferred layer thicknesses being between 
1 (Jin and 40 jam. In the embodiment example, the data 
storage medium 1 contains twenty plies 10 of the 
5 polymer film 11 and has an external diameter of 
approximately 30 mm. Its height is 19 mm. A different 
number of plies 10, or different dimensions, are 
likewise possible. The number of windings or plies 10 
may, for example, be between ten and thirty, or else 
10 may be greater than thirty. 

The read/write device 2 arranged in a recess in the 
central area of the data storage medium 1 comprises a 
read/write head 2 0 which can be moved backward and 

15 forward axially and rotated in the directions of the 
arrows that have been drawn in, by means of a 
mechanism 21. The read/write head 20 has optical 
elements by means of which a light beam (of wavelength, 
for example, 630 nm or 532 nm) produced by a laser, 

20 which is not shown in figure 1, may be focussed onto 
the individual plies 10 of the polymer film 11. Since 
the read/write head 20 is moved by means of the 
mechanism 21, it is able to scan fully all plies 10 of 
the data storage medium 1. In the embodiment example, 

25 the data storage medium 1 is stationary. Consequently, 
it does not need to be balanced to take account of a 
high rotational speed (and also need not be unwound or 
rewound), unlike the read/write head 20. For the sake 
of clarity, the elements provided for balancing the 

30 read/write head 20 have not been shown in figure 1. The 
laser mentioned is located outside of the read/write 
head 20 and is stationary; the laser beam is guided 
into the read/write head 20 via optical elements. 

35 In the embodiment example, the laser is operated with a 
beam power of approximately 1 mW for the purpose of 
storing or writing information in or to the data 
storage medium 1. The laser beam serves here as a write 
beam and is focussed onto a preselected ply 10 of the 



polymer film 11, in such a way that the beam spot is 
smaller than 1 jam, the light energy being introduced in 
the form of short pulses of approximately 10 \xs in 
duration. The energy of the write beam is absorbed in 
5 the beam spot, promoted by the absorber in the adjacent 
adhesion layer 12, leading to a local heating of the 
polymer film 11 and thus to a local change in the 
refractive index and in the reflectivity. 

10 In order to read stored information from the data 
storage medium 1, the laser is operated in continuous 
wave mode (CW mode) . The read beam focussed onto the 
desired site is reflected as a function of the stored 
information, and the intensity of the reflected beam is 

15 detected by a detector in the read/write device 2. 

The data storage medium may also be of an embodiment 
which cannot be written by the user. In this case, it 
contains information units written by the manufacturer. 
20 There is then no need for a write function in the 
user's data drive. 

In the polymer film 11, the information units are 
formed by changing the optical properties in a region 

25 having a preferred size of less than 1 pin. The 
information may be stored in binary form; i.e., the 
local reflectivity adopts only two values at the site 
of one information unit. In other words, if the 
reflectivity is above a fixed threshold value, a "1", 

30 for example, is stored at the site in question on the 
information carrier, and, if it is below this threshold 
value or below a different, lower threshold value, a 
"0" is correspondingly stored. It is, however, also 
conceivable for the information to be stored in a 

35 plurality of gray stages. This is possible if the 
reflectivity of the polymer film at the site of an 
information unit can be changed specifically by defined 
adjustment of the refractive index without saturation 
being reached. 
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Figure 2 shows a diagrammatic cross section through the 
data storage medium from figure 1. The core, designated 
here by 30, is in the shape of a sleeve or hollow 
cylinder and has a recess 32 in its central area. The 
5 recess 32 can accommodate the read/write device 2 of 
the drive; see figure 1. The optical information 
carrier with the spiral-wound polymer film 11 and the 
adhesion layers 12 extends from the external periphery 
34 of the core 30 to an external periphery 36. 

10 

In the embodiment example, the core 30 is made of 
polymethyl methacrylate (PMiyiA) . It can be produced by 
injection molding or extrusion. Afterward, preferably, 
the surface of the core 30 that bounds the recess 32 is 
15 provided with an antiscratch coating. 

Examples of other materials for the core are a 
cycloolef inic copolymer marketed by Nippon Zeon under 
the designation "Zeonex", or else other plastics. 
20 Particularly advantageous are glasses, e.g., the glass 
having the designation "BK7" from Schott. 

It is essential that the refractive index of the 
material for the core is in accord with the refractive 

25 index of the polymer carrier. Accordingly, at a light 
wavelength of 630 nm (i.e., a light wavelength relevant 
for a read beam or write beam) , biaxially oriented 
polypropylene has a refractive index of 1.503, while 
the refractive index of polymethyl methacrylate is 

30 1.491, that of "Zeonex" 1.522, and that of glass ^^BK7" 
1.515. In all cases, therefore, the difference between 
the refractive indices is small. 

The data storage medium whose central area is shown in 
35 a diagrammatic cross section in figure 3 has a core 4 0 
whose form is somewhat different to that of the data 
storage medium elucidated with reference to figures 1 
and 2. The core 40 has a cylindrical recess 41 for 
accommodating a read/write device and a drive. The 
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outer contour 42 of the core 40, however, is not 
circular, as in figure 2, but is instead spiral in form 
and has a step 43. The height of the step 43, i.e., the 
size of the radial projection of the outer contour 42 
5 at the step 43, is adapted to the thickness of the 
polymer film referred to here as 44 (including adjacent 
adhesion layer) which is wound onto the core 40. 

Figure 3 shows how the inner end 45 of the polymer film 

10 44 (with adhesion layer) is situated at the step 43. 
The innermost ply 46 of the polymer film 44 bears via 
the adhesion layer against the outer contour 42 of the 
core 40. At the beginning of the following ply, 47, the 
step 43 ensures that the polymer film 44 extends 

15 largely on an ideal spiral, as can be seen from 
figure 3. In particular, an abrupt projection in the 
radial direction is prevented, as occurs in the case of 
a core with a circular periphery, e.g., the core 30, if 
at the beginning of the second wind the polymer film 

20 strikes the inner end which marks the beginning of the 
first wind. In particular, the inner winds of the 
spirallike arrangement of the polymer film 4 4 have, as 
a result, a relatively uniform course, so that the 
focus of a read beam or write beam can be guided more 

25 effectively. 



Claims 



A data storage medium having an optical 
information carrier which comprises a plurality of 
plies (10) of a polymer carrier (11) through which 
information can be read from a preselected polymer 
carrier ply (10) and, optionally, can be written 
to a preselected polymer carrier ply (10) and 
which is formed around an optically transparent 
core (30) whose refractive index differs by less 
than 0.08 from the refractive index of the polymer 
carrier ( 11 ) . 

The data storage medium as claimed in claim 1, 
characterized in that the core (30) is sleevelike 
or cylinderlike and has a recess (32) in its 
central area. 

The data storage medium as claimed in claim 2, 
characterized in that the recess (32) is disposed 
to accommodate a read device (2) and, optionally, 
a write device (2) of a drive that is attuned to 
the data storage medium (1) . 

The data storage medium as claimed in any of 
claims 1 to 3, characterized in that the polymer 
carrier (11), which preferably comprises a polymer 
film (11), is wound spirally around the core (30). 

The data storage medium as claimed in any of 
claims 1 to 4, characterized in that the core (30; 
40) comprises a plastic. 

The data storage medium as claimed in claim 5, 
characterized in that the core (30; 40) comprises 
one or more of the following materials: polymethyl 
methacrylate, cycloolef inic copolymer. 
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The data storage medium as claimed in claim 5 or 
6, characterized in that the core (30; 40) is 
provided with an antiscratch coating. 

The data storage medium as claimed in any of 
claims 1 to 4, characterized in that the core (30; 
40) comprises a glass. 

The data storage medium as claimed in any of 
claims 1 to 8, characterized in that there is an 
adhesion layer (12) between each pair of adjacent 
polymer carrier plies (10). 

The data storage medium as claimed in claim 9, 
characterized in that the refractive index of the 
adhesion layer (12) differs only slightly from the 
refractive index of the polymer carrier (11) . 

The data storage medium as claimed in any of 
claims 1 to 10, characterized in that the 
refractive index of the polymer carrier (11) can 
be changed locally by heating. 

The data storage medium as claimed in claim 11, 
characterized in that the polymer carrier (11) is 
assigned an absorber which is disposed at least 
partly to absorb a write beam and to emit the 
generated heat at least partly, locally, to the 
polymer carrier (11) . 

The use of a data storage medium as claimed in any 
of the preceding claims in conjunction with claim 
3 in a drive which is attuned to it and comprises 
a read device (2) and, optionally, a write device 
(2), the read device (2) and the optional write 
device (2) being disposed in the recess (32) in 
the central area of the core (30) and being moved 
relative to the data storage medium (1), while the 
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data storage medium (1) is stationary, for the 
purpose of reading and/or writing information. 



Abs-tract 



A data storage medium has an optical information 
carrier which comprises a plurality of plies (10) of a 
polymer carrier (11) through which information can be 
read from a preselected polymer carrier ply (10) and, 
optionally, written to a preselected polymer carrier 
ply (10) . The information carrier is formed around an 
optically transparent core whose refractive index 
differs by less than 0.08 from the refractive index of 
the polymer carrier (11) . 
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optically transparent core whose refractive 
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